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ABSTRACT 

Tables of generalized Rodrlgues formulas for various 

special functions are given to facilitate use of the Ideas 

In the author's "The Rodrlgues Operator Transform, 

Preliminary Report," Boeing document Dl-82-0492. 
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INTRODUCTION 

These tables give formulas for various special functions in 

terms of the Rodrigues operators. These operators are defined by 

<» ^H"-^'" y+o i* -1,-2,. 

(2)  ft(a)t   r(v+a+1) t w # -1,-2,... 

(3) 8(0.)^ = -4^Hi ^ a-u i« 0,-1,-2,. 

»> ^"^ • 77^ '" V *  0,1,2,. 

(5) Mtw = r(p+i)tu \i 4  -1,-2,.. 

(6) Mt^ - 
1       ^ 

r(y+i) 

(7) Nty zz rc-p)^ W ^ 0,1.2,. 

(8) Nt11 ~  -i- 'U 
r(-ii) 

t . 

The first four are related to the operators of fractional integration 

and the second four to the Laplace transform and its inversion. 
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The details of the application of these formulations are 

given in "The Rodrigues Operator Transform, Preliminary Report," 

by T. P. Higgins. 

These tables can be used to obtain many more relations. If 

we use 

Rf(t) - t"1^). 

then, for example, from the formula 

f(t) - A(a)A(ß)MA(Y)g(t), 

it follows that 

fO^O - B(a+l)?(ß+l)A(Y+l)Ng(^), 

Many, but certainly not all, of the relations which can be obtained 

in this way have been Included in the tables.  Using the techniques 

given in the Preliminary Report, integral transform tables such as the 

Bateman Manuscript Project can be used to derive additional formulas. 

The notation conforms to that of the Bateman series.  The symbols 

are listed at the end of the tables. 
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Elementary functions 

1.     (l+t)'v - -p^-ACv-DMe"' 

-t 2.    -log (t+1) - A(-l)M(e    -1) 

.   t 

3. d+tr - ^ Nrv1^ 

4-    "l08  ^ = NttCe-17'-!)} 

5.     (l+t)^ - ^Jy A(A-p -l)A(A-l) (t+1)" 

6.     (l+t)^ -7^TB(y)tlJ(t+l)-X 

7.    .(t-i)v - rCv+DMtV1^ 

8.     H(t-l)  - Me    'l 

9.    H(t-l)  - B(l)N(l-e  n 

10.     .(l-t)V - rCv+DBCv+DNe"' 

11.    H(l-t)  - B(l)Ne" 

r" 
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12.     H(l-t)   - Mtl-e"1^] 

13.     e* - — A(+ Y)Mt!58inh(2/F) 

1A.     e"t - Pfd+t)"1 

15- e"t"ä£rrB<v+1>N-(1-t)V 

16.     e-1 - B(l)NH(l-t) 

17.     e"1 - -AC-Dte"' + 1 

18.     e"' = B(u)tPe't 

19.     e"' = — B(|)Nt"1'islnh(2t"ls) 

20.     e"1^  - ^(DNtd+t)"1 

21-     e-^-^AWMt-.Ct-l)^ 

22.     e"17'  = MH(t-l) 

23.     e"'    =^B(i)Ne-t/4 

24.  e-t^.j_Ntv^ 
2/; 

25.     e"1^ = AC-DACp-Dt-V1^ 



- 

-5- 

26.     e'1    • 2B(|)B(- ^t'V' 

27.     e-^.-M^Me-1^ 

r*     i 
28.     e'1     • — A(-l)Mt   Je 

2/ir 

^ -1/t 

29.    e"1^ - AC-D/Üu-Dt-V17' 

30.     e"1 ^ - 2A(- i)A(- |)tl5e"t 
-b 

31.     sin t - Mtd+t2)"1 

32.     sin t - A(-l)t cos t 

33.     sin(t +if)  -T(ii)tp8tn t 

34.     cos t - Md+t2)"1 

35.     cos t - A(l)t" sin t 

36.    cos(t + ^  - 7(p)tlJcos t 

37.    tan'^t) - A(-1)M sin t 



. \ 

38. tan"1^)  - N sin(^) 

39. sinitS  .^fftVt/4 

AO.    cosCtS  - ^(- |)We-tM 

41.    co8(t,s)  - 2A(-i)X(- ^t^sinCt^ 2/"v    2> 

A2.    sinCt-S  -f T(l)V1/At 

A3.    cosCt-S  - ^T(i)]re-1/At 

44.    cosCt"*4)  - 2B(|)?(i)t!58ln(t"!i) 

45.    slnhCtS  -f fftV/4 

46.    coshCt*5)  - ^rT(- j^e*74 

47.     slnhCt-S  -f ^DNt^e174' 

48.     coshCt"4)  - /^T^Fe1174 
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Polynomlals 

n-H) 7, 1.    p^-^i-t) -^     SülA(u)p (1.t) n . n 

2'    Pn iJ   t) r(X+l'5)r(2X+n)    A(X       2mQ + V      2)  ntj   ^ 

3- c2n(tVi)-ir7tiTA(n+x-1)X(-i)(t-1)n 

4-  cU^-^HIT^^-i^-^ 

5.    C^Ct"4)  - -—^ B(n+X)B(|)t"n(l-t)n 

6-    ^(^  = ^ B(n + X + I^Dt-^d-t)" 

7 fl-t)X"V   ftS   =  22n^+"^)  B(l - nit15  (l-t)^""1 
7.    .(1 t)      C2n(t  )       r(x)r(2n+i) B4      n;t   •U t; 

/     ,.X-»s„X       . -1-},       22n"l"1r(X+n+'-i)   B/   ..r,       ,     l^   -n-*i  ,,   .«.X+n 
10.     .(t-1)    \2n+1(t     )   "    r(X)r(2n+2)    A(-X)A(-n-X- ^t .(t-1) 

11.    T2n(tS -—)■ A(n-l)A(-±)(t-l)n 



12.     T2n+1^) - £-$& A(n - i)tVs(t-l)n 

,-h\ ~    ^   «/ »»Av^-n,, .xii 13.    T2n(t"^) - j^ B(n)T(j)t"n(l-t)r 

14.    T, ^(t^)  - ^ <^> B(n + ^(Dt-^d-t)" 

15.     H(l-t)(l-t)",ST2n(tls)  "T^j-?(j- ^Ad-t)"'1 

16.     H(l-t)(l-t)"VsT2n+1(t
lä)  - ^r B(j)7(-n).(l-t)n 

17.     H(t-l)(t-l)"!iT2n(t"S  - ~~ A(- |)T(-n)t"n.(t-l)n"1 

18.    HCt-DCt-D'^^Ct'S  - ^ A(-n - ^t'^.Ct-l)" 

19.    P2n(t^) - ^r A(n - j)I(- jXt-l)' 

20.    P2n+1(t
!5) -^-AC^t^Ct-l)11 

21.     H(l-t)P2n(tls)  - T^j-^J - ^t^.d-t)"-14 

22.     H(l-t)P9   ..(tS i-r- B4)^(-n).(l-t)n+S5 

2n+1 r(n + |)       2 

23.    P9  (t"
15) - -±- B(n + i)T(i)t"n(t-l)n 

In n. LI 
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24,    P2n+l(t'l5) " "t B(n+l)T(l)t~n",s(t-l)n 

n  ,.   Tvn-'s 25.    H(t-l)P2n(t"^) - p~^ A(-l)T(-n->i)t~n.(t-l) 

26.    HCt-DP,^, (t"5*) i-rr A(-4)T(-n-l)t"n",5.(t-l),V+Js 
^n+l' r(n + |) 2 

27.    La(t) .IiS±2±liX(a)I(l-t)n 

28.    ^(t-1) - Ii2±D±llf (a+1)V
n(t-l)

n 

n n. 

29.    La(t) - ^r etA(a+n)T(o)e"t 

n n. 

30.    .(t-l)V(t-l)  - VA(n)t"net-(t-1)a+n 
n n. 

31.    ^(t"1)  - -r e1/tB(o+n+l),B'(a+l)e"1/t 

32- ^(^ ■ r(nlimalmU) A(u+A-l)T(X-l)2F2(-n.X;tt+l.X+p;t) 

33- L>^  - r^malmU) B(u+X)7(X)2F2(-n.X;a+l.X-^;t-1) 

35- Cct-^.i^^B^im^^t-1) 
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36.     (l+t)ß-V;a'ß+n)(l+2t) - rK^) A(-B-w-n-l)A(-B-n-l) 

•   (l-t)ßP(a'ß)(l+2t) n 

37      P(a'ß)a+2t) -    r<a+n+1>r<^    AfX+u-DAa-l) 

F  (-n,n+a+ß+l,X;a+l,A+y;±t) 

38      P(a'ß)(2t+1)  .   (-l)nr(ß+n-H)rO)  Af^.nXfx-l)   • ja.   pn      ut+i)      n:r(ß+i)r(x+y)    *{X+V ■L,MU i; 

•  3F2(-n,n+o+ß+l,A;ß+l,A+y;±t) 

39.     (l+t)Va,ß)(l+2t)  - FcSlfrO^  3F2(a+n+l.-ß-n.A;a+l.A+lJ;tt) 

40. (l+t)Va'ß)(l+2t)  ' n;r(-e-n) A(a+n)T(a)A(-ß-n-l)Me~t 

, (A)nr(v)(-l)n 

41. C2n(t:'5) n:r(p+v)      A(v+y-l)A(v-l)3F2(-n.n+A>v;j^+v;t) 

.        .       2(A)     r(v^)(-i)n ^ , 
"•    C2n+l^ ■        n?r(u^) A^-DACv-Dt^ • 

13 1 •  3F2(-n,n+A+l,v + J^.IJ+V + j;t) 

43.     P^'^(l-t)   =   ^a2T^ A(a)T(yj+a)Pa'ß(l-t) n | (a+n+1; n 

■' 
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A4.    P^'^t-l) ■ '-$**$ A(B)A(B+y)P;'B(t-l) 

I 
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Legendre functions 

M * i.   .d-tr^Va1*) •-£—T(izpi)t^(1.t)(v-p-i)/2 

2. .(l-t)-^2?^^) = —^ B(l + ^t^.d-t)-1"^^)/2 

r(- ^ ^ 

3. .(l-tr^V^) = 2tlB'(^p)^(1 _ li^NtV1 

4. .(l-t)-^
2P;(t!s) = 2uE(i)B(^p)B(l - ^Ne"1 

5. .(t-if^V^) »-^l^-A^- l^C- ^I)t-v/2>(t_1)(v-p-l)/2 

r(-   2 ) 

7.     .(t-D-^Vct-54) - 2^^ - 1)A(- ^A^Mt'^^^V1^ 

8.     .(t-l)-^2p;(t-S - 2^A(^i)A(- ^A^Mt-^V1^ 

9.    P^(l+2t)  =   (l+t)(X-u)/2A(-^)A(^)t^
2(l+t)-A/V(l+2t) 

10.     .(l-t)(lJ-A)/2P^(l-2t)=A(-^A(^)t^
2.(l-t)-^V(1-2t) 

ii.   .d-o^^P^tS = r. 2^(^p)B(i - ^TircDtV2'' 

\ 
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i2. .(i-tr^V.t1*) - /; 2^(^)7(1 - ^ä"
2
^ 

13.   .(t-D^^P^t-S - /ä 2^^ - 1)T(- Äi)T(|)T(|)^)T5rt(-^1)/2e-2t 

7'    r 

14.    .(t-ir^Vct-S - A" 2,iA(- ^i)A(f)MMt-w/V2t 
-«i 

15.    .(t2-l)»i/V(t)-e-ilTliA(-p)t-\(t) 

16.    .(t2-l)(X+»j)/2Q7-X(t) - e-i'ri,A(-u)t-l,Q;X(t) 
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Bessel funct Lons 

v /v 2' 

9V~^ 1  » — 1 
7. co8tJ(t)--    A(-■j)A(v)A(l-v)A(-v)tv~1sin(2t) 

8. co8(t"1)J  (t*1) - — B(|)?(v+1H"VC08(|') 
/IT 

9. co8(t'1)J  (t"1)  -  B(i)1'(v+l)B(2-v)Bi(l-v)t1"Vsln(|) 

10. JCtS - ^ A(if^t^^^inCtS 
/ir 

11. J (tS - ^ B^^t-^^lnCtS 
/it 

\ 

,        it.   ..       2    .,    1NT/ \^v 2it 1. e    J (t) - — A(- •r)A(v)t e 

2. sintJ (t) - ~ A(-4)A(v)tV8in(2t) 

3. 8in(t"1)J  (t-1) - — B(ibB(N>+l)t"V8in(7) 
/it 

4. slnt J  (t) - - A(- 7)A(v)A(l-v)A(-v)tv~ co8(2t) 
/n 2 

5. 8ln(t'1)J (t-1) - - B(^)?(v+l)B(2-v)?(l-v)t1~vco8(7) 
/it 

0V \   mm 
6. co8 t J  (t)  - — A(- •i-)A(v)tvcos(2t) 
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12.    J^)  -ll-A(-^)A(f)tv/2co8(tS 

13.  j^ m2^H^^)t^i)nC08Cth) 

14.    J  (tS  -^B(f)B(^f)t-v/2sin(t!s) 
/iT 

a-v 
15.    j   (t-S .ll^B^B^t^-^^sinCt-S 

/a 

16. Jv(t-S - ^ A(| - 1)A(- ^)t+v/2sin(t-
,i) 

17. J^t-^) - ^ A(| - 1)A(- ^)tCv+l)/2cos(t^ 

18.    J  (t'S  -^B^B^t-^cosCt'S 
v /- 2 2 

/n 

19.    J   (tf15)  - ^ A(f - 1)A(- ^)tv/28in(t-S 

20.    J  (t15)  . 2-vA(^)Mtv/2e-t/4 

v 2 

21.    JJtS -2-vr(f+l)Nt-VV1/4t 

22.    J^CtS - 2-lJA(Y)A(ifi)tlj/2Jv(tSs) 

23.    J^CtS - 2-,JB(Y)^)tw/2Jv(tiS) 
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)J+V it V 

25.    J      (t"55)  - 2-
1
'A(^)A(^V

,J/2
J  (t-S v-p 2 2 v 

26- Jv(t) ' r(x)r(vfi) A(x-v-i)MtV3(Vfit-|x.^;-(f)2 

27- ^^"^ " FÖOH^I)   B(X-v)Nt-73(vfl ix; ^i;-(^)  ) 

28- Jv(tJS) - iWvmvfl)  ACu-DMt^V^w + i v. .fl;- f) 

29- ^(^ " r(^2)r(vfl)   B(p)Nt-v/2
0F2(. + f.vfl;- £) 

30. [J (tSl    - — A(- i)A(v)tv/2Jv(2tS 

2 
31. [J^tS]    - —AC-^A^MtV6 

2 
32. [J (t'S]    - — B(|)T(v+l)t"v/2J (2t",s) 

I 
2 

33. lJv(t""Ji)]    - --B^TCv+D^d^t'V17' 

34.     J  (tSj    jCtS  . ^TCv - i)t(v-1)/2J  (2tS 
V V-l I— I v A- 

35.    J^tSj^u'4) - ^ A(v - ^A^Mt^V1 

■. 
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36. Jv(t-
,i)Jv.1(t-

,s) .fi^Cv+±)t(1-v)/2J (2^) 

37. Jv(t"
ls)Jv_1(t"

,s) - ^- B(l)B(v + ^(^ift^e'1^ 

38.    Jv(t
Jä)Yv(t

,s) - —A(-■j)X(v)tv/2Yv(2t,s) 
/7 

39 .    J (t'Sv (t"55) - — B(7)?(v+l)t"v/2Y (2t"15) v v vV 

40.    J  (t) - MJ  (/2 t*5)!   (/2 t*5) 

41.    Jv(^) - B(l)NJv(/2  /tJä)Iv(/2 It*) 

2    2 
42.    Jv(2aßt)  - e(ß "a )tMJv(2ßtiä)Iv(2at55) 

2    2 
43.    J  (2aet"1) - e(ß "a  ^'BCDNJ  (2ßt"ls)I   (2at",s) 

V V V 

44. [J (t15)]2 ^ Aa+u-v-l)X(A-v-l)7F-a,v+|;X+v,v+l,2v+lj-t) 
v [r(v+l)]/r(A-Hi) ^ J ^ 

45. J^Ct^J^Ct**) -  (^jr("^V
)
)A(u+X-l)Aa-l)2F3(y.A;l4v.l-v.A-hJ;-t) 

46.    Y (tS - - ^ B^C^t^^cosCt15 

/7 
2^v  2 

,v+l 
47.    Y^tS - -2— B^)^- f)t-v/2

8ln(t,i) 
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AS.    Y (t-4) - - ^A^ - 1)A(- ^H^coslt*} 

49.    Y (t-S  - ^A(^(- f - Dt^siMtS 
A        2 2 

50.    Y      (tS  - 2-yB(^(^)tw/2Y  (t15) 

51.    Y      (t-S  ^ 2-yA(^f-2)A(^)t-lj/2Y  (I"15) 

52. ctn(nv)[Jv/2(tJs)l2 - c8c(1Tv)[J_v/2';t,4)]2 - "^AC- Y)Yv(2tJs) 
»IT 

2lJ+Js       1 »1     \i-\ 53. [co8(t)J.      (t)-8in(t)Y.      (t)]  - *— B(T - wJBMr ^sln t 
^"P ^"v /IT 

5A.     [8in(t)J,      (t)+co8(t)Y.     (t)]-^  8(7- u^^t^^cos t 

55. [J^üSY^^) + J^tV^t14))  - - 4: B(-v)?(|)tv/2Jv(2tls) 
/ IT 

56. J    (tV     (t*5) - - -i B(-v)?(})tW2J     (2^) -v -v ^2 -v 

57. Ico8(v1r)Jv_ij(tS-sin(vw)Yv_M(t
,S)]  -  2~WB(Y)^^1L)tP/2j-v(

tlS) 

5S.     [Jv(t,S)J_v(t,5)-Y_v(t
S5)Y_v(t,s)]   - -^ B(-v)?(|)tv/2Jv(2t!s) 

59.     [co8(vi.)Y_ij_v(t
Jä)-8in(1,v)J_y_v(tl5)l   - 2"UB(-^^(^fV^Y^) 
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60.    H^ht*) - 21JB(|)?(| - l,)t-
M/VJJ(t,s) J-1.2 

4    2 
61.     H^itS - i/7 2-1B(^f)?(- ^t-'V^f)] j-1.2 

62.     H^CtS  - 1/7 2V-1B(^)?(- ^)t-/2[H(j) AH(J) A,       j.^2 
v    v2 '  -v   v2 

63. H^trS = 2^q - DTq - v - Dt^Vi^t-S 
v-y j-1.2 

64 .     ^IhtS • i/7 2V-]A(- ^)A(- f - Dt^tH^^-^)]2      j.1.2 

65.     H^htS - i^T 2-1A(- ^)A(- f - 1)tv/2[H(J)(^-)][H(J)(^)]  j-1.2 
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Modlfled Bessel functions 

1.    Iv(t) - ^ e^AC-i)T(v)tVe2t 

2.    I^t-^.-^e-^B^v+Dt-V^ 

3.     l^tS - 2-v^)Mtv/2et/4 

A.    yrV 2-v?(| + l)Nt-v/2e1/4t 

2 
5. [I^tS]    --^A(-i)A(v)tv/2I   (2^) 

2 
6. [I^tS]    - —A(-|)X(v)MtV 

2 
7-     U^t'S]    - ^ B4)?(v+l)t-v/2Iv(2t-Jä) 

2 

8.     llJtS]    - — B(|)?(v+l)?(l)?t've1/t 

9-     Iv/2(t)~A(-f)Mlv(2/2 t*5) 

10.    I^^t"1) - -i e-1/tB(i)Nlv(2/2 t^) 



iiiJfcwfciWtf' ■ 

-21- 

12. Ij^Ct*5) - 2"vA(v)tv/2Iv(t
!5) 

13. lv+v(t~H)  -  2-lJB(^^)B(^2)t-y/2Iv(t-
,s) 

14. Ij^t'S - 2"VB(l)'B(v+l)t"v/2Iv(t■,5) 

2 2 
15. Iv(2aßt) - e

(a +ß )tMJv(2at
,i)Jv(2ßt

,i) 

2  2 
16. Iv(2aBt~

1) - e(a +ß )/tB(l)NJv(2at'
!s)Jv(2ßt'

li) 

e!Vv 
17

- Iu(t> - r(^i)r(Xfv) A(x-1)Mt 1F2(V + t.2v+i;x+v;±2t) 

18- \^ ' r(li)r(^) ^)Nt'V2(v + ^ux^tit-1) 

l9- Iv(t) - r(vH)r(x-K,) 
A(X.l)Mtv0F3(v+l.^.^;(J) ) 

20- \^  - r( J)r(W B(x)Nt-V3(^i.^.^;(jr)
2) 

21. I (t) . TW)*'    2v7(v)Pftv(l-2t)-v->i 

v       A" 

22. I (t"1) - r<v-^e"1/t 2^(^1)^(1-2)'^ 
•7 

23. I (t) -  2 r{v^— e?tA(li+v)^(v)t
v
iri(v+i;y+2v+l;*2t) 

v   ^T r(w+2v+i) 1 i 

|.'-*M  »-•* •*— .- - ■".•,       '   — T 
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24.     I   (t"1) .-^^iL_ e*l/tB(g+v+1)^(v+1)t-v F  (v +i;p+2v+1.il) 

A- r(u+2v+l) 112 t 

25- Iv(t)  ' r(vIlK(Wv)   e
?tA(M+A-l)A(X-l)t^2F2(v + ± A+v;2v+l.^+v.+2t) 

26- ^^  " F^rfmfe   e?1/tB(u+A)B(A)t-^F2(v + i A+v^v+l.^v- f) 

27. I   (tSl    ^tS  -^-A(v  -i)t(v-1)/2I  (2t') v v-1 r- I V 

28. ^(t^I.  (t15)   = -L^(-v)A(-i)t■v/2Iv(t,'5) 

29. I   (t)  = * l&S&ä  e
t:B(v)?(v-u)tV"ll

1F1(| - y + v,l-U+2v;-2t) 
^rr(i-u+2v) 112 

30. I   (t"1)  , 2V"Pr(^-Hv)  el/Suv-D/WDt^V^ -  u + v.l-M+2v;-f) 
H r(l-y+2v) 1  1  2 ' 

31. I   (t^K  (tS   = — A(- 4)^(v)tv/2K   (2^) v v /— 2 v 

32. I   (t'V  (t"S  - -^ B4)?(v+l)t'v/2K (2t'4) 
/TI 

33. Kv(t)  =/7 2VetB(-v)^)tV2t 

3A.    K^t"1) - /7 2ve1/tA(-v-l)7(- ^t'V2^ 

35.     K^tS  - ^ 2-U-1B(- |)^)t-/2e-
f' 
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36.    KuS^^BC-t)^)^^72^ 

37i    K ^ . „ 2-v.lA(. t . ^(^V^e- 

38 K  it'S  = /7 2-vA(-f - l)A(^-)t 
T.v-3,   (l-v)/2  -t 

39 
.    K(t).^:elB(u+^(i)t-VtW.y>vC2t) 

/2 

40. 

41. 

.^.^A.-^C-I)^'1^^ 
/2 

TT ^^rcwv)   ^^..^..„.wtr^D/^      ^(20 
K„(t) - rC-s+v) o'V-7 2.v     2 

42.     K   (t     )=r(v+H) 2'v-2 

2 

43.    K^US   ^B(i)[Kv(|tS] 

44.     K 2v (t-S-^Ac-i^-^tvi^1' 
^ 

45. 
K(2A.^B(if)B{-^t-v/2IKv(tSl' 

A 

46. 
,0 -^       1   Ar   ^Ü)A(- ^ - I)tu/2IK (t"^)] 

K  (2t    )   = — A("    9 2 v 

/7 

7.    K  (2t^)   = — B(—)B(1        2^ v
v        v-1 

v /TT 
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11 v v-1 48.     K   (2t   2)   = — A(- ^r)h- ^r)tvv"Ay/"K   (t"")K     .(t"5) 
/7 

49.     K  (t2)   =  2VJB(f)B(7 - p)t"2 K       (t'2) 

50.     K   (t"'2)   =  2%^ -  l)A(f -  M  -  l)tu/2K       (t"'2) v 11 v-y 

51.     K   (2tl2)   = -i- BC^tet^^K   (t'2)]' 

52.     K   (2t"12)   = — H~htQ -  l)t"v/2[K   (t"'2)]' 
/7 2  y   v 2 

53.     Kv(t
l2)   =  2-^1B(- |)Ntv/2e."tM 

54.     \   (t   5)   =  2"V"1A(- |- l)Mt e -v/2  -l/4t 
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Struve's  functions 

1.    Hv(tS  .l^A(-^)-(|)tv/2sln(tS 
r TT 

2.    Hv(tS  - 2-u-1A(- ^)A(|)A(- f)Mt(vfl)/2e-t/4 

3-   HvitS -^ H^mH(v'1>/2il-coS tS 

4.    Hu+vit
H) - 2-MA(^)A(^)t^

2Hv(tS 

5.    H2v(tS = 2-vA(v)tv/2Hv(t
1'5) 

6.    H^t5*)  - ^  A(| -  v)A(v)tv-!5(l-cos tS 
/it 

7.   Hv (t-) -  SLOüü A(A+U . M^(A . vll) . 
A" r(v + |)r(x+u) 

.   (.(v+l)/2 F n   ,.3       . 1 . . t. 

8.    H(2t!5) = /^B^B^t^^J^t15)]2 

9.    H(t-S = ^ B(^)B(^ + l)t-
v/2sin(t-S 

10.    HCt-S - ^ B(^)B(f + Dt^-^^d-cos t-S 
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11.   Hu+v(t-S - 2-lJB(Y+ 1)7^+ Dt^^H^t^) 

12.    H,   (t"*5)  - 2"vB(l)?(v+l)t"v/2H (t~h) 

13.    H-   (t'S B(^- v^v+Dt^'^'d-cos t"S 2v' /7 
v2 

14.    Hv(t-S  - 2--lBC^)T(^)?(l - f)irt-(v+1)/2e-1/4t 

15.    Lv(^) r(A)2 

/iT r(v + |)r(x+u) 
A(w+X-^)A(X -^) 

1.(v+l)/2 _   n   ,.1      .   3 . ,   .t. 

16.     L^CtS  - 2-l'A(Y)A(^i)tV,/2Lv(tls) 

17.     L2v(tli)  - 2~vS'(v)tv/2Lv(tJs) 

18.    Lv(t",i) r(^2 

/TT r(v + ^)r(A+u) 
B(u+A- ^(X - *f) 

-(v+l)/2 r   .,   ,.3       .   3  . .     K 
t 2F3^1,X;2',V      I'^^'ÄT' 

19.     l^itS  '  2-yB(^2)B(^)t-lj/2Lv(t-
!i) 
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20.     L2v(t^)  - 2'vB(l)'?(v+l)t"v/2Lv(t"
i'5) 

21.     [H (2tS  - 2Y  (2t^)]   -  ^B^^t^^Y  (t^)]2 

v v 2 2 v 

22.     (co8(vm)H ^ (t*) + sin(pTr)J (t*5)]  - 2"lJco8[ (M+V)TT]B (- ^fi i^) 

•   t^^   (tS 

23.     [H , (t15)  - Y , (t*5)]   - £— B(- M(- ^t^^S-  ,   (t4) -p -y H 2 Z U,ZU 

24.     [H + (tS   - Y ^  (t*5)]   - 2     cosl(^M   B(_ ü+v)f(iCV)tu/2 
Vi+v u+v COS(VTI; i I 

v+lvr/Vs.v/2 t^ 25.     [I (t15) + L (t*5))  - ^— A(- ^A^t 
/IT 

l_V 

26.     (I  (t'S  + L   (t"*5)]   - ^— BC^M + l)t v v /— 2        2 
/IT 

■v/2 t"15 

e 

27.     [I (tS + L  (t15)]  - ^ A(^)M)t(v-1)/2{et,S - 1} v v i- I L 

,1-v 
28. [I  (t-*5) +L  (t^)]   .^^B(^)^+l)t(1-v)/2{et^- 1 

/7 2  'uv2 

29.     [I  (2t15)  - L   (2t!s)]   = -2- B(^-)?(^)t
v/2I   (t^K   (t*5) v v /- 2 2 v v 

/TT 
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i 

30. [I        ^t*5)  - I        (t*5)] -y-v vi+v 
2" CO8[(H+V)W]  „,    Ü±V.»,JJ^V.   U/2 

COS(VII) D^      2   ;tU 2   ;t 

f1-^^) " Lv(^)] 
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Lommel   functions 

/A 

2. s+   .       (t'2) = r(i.)r(v)2v-'A(-^)r(^)tl-/2j (t^) 
M+vi ,lJ-v 11 v 

3. s      (t   )  =   A( r-)A(-)A(- —r—)A(- —)t co.s(t   ) 
".I" 4^ 2 2 2 2 

4. s      itS  = i r(5±Ül)r(^±i)B(^)B(i +  1)?(1  - f)N«-i;4t 
a, S 42 2 2 2 2 

5-    s  ,    . (t'S   =  r(u)r(v)2v"2B(l  -^)B(^+  l)t"u/2J  (t"'5) 

r(a-Hß+l).,.,-^l) 

6. s    ,(t   5) =  2 ?  B^BCx + I)B(- 7)B(1  - ^)t"(,+ 1)/2cusU""'0 u'1' A/T 2 2 2 2 

7. |2t'ctn(v.).I ^  (tS  + 2^r;v+])  -s ,     +   (tSl   = A(-^)A(^)t'l/2Y   (t'"') 

8. S.+      ,   (t'2)   =       :   .   2  B(- ^B^t^^S.     (t'2) 

I (—2— ~   v' 

9. [2"Yi+  (tS   + 2V+2 ^J- S        .     ,   (tS]   = A(^)A(^)tl'/2Y  (t'2)] 

io.   (v „ (tS + 1 sn 9 (tSl = 2'lJB(-u)r,/2H   (t'2) 
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Gauss hypergeometrlc function 

1. F(a,b;c;-t) - ^-A(b-l)7r(c-l) (l+t)"a 

2.  F(a,b;c;-t) - -^ A(a-l)A(c-l) (l+t)"b 

3.  F(a.b;c;-t) - -p^^-ACa-DMc-DACb-DMe"' 

A.  F(a,b;c;-t) - -p^lj^ A(a-l)~(c-l)A(b-l)T(c-l)(1+t) 
-c 

5. FCa.bjcj-t"1) - -p^l B{b)'B(c)ta(t+l)"a 

6.  FCa.br^-t"1) = ^| B(a)B'(c)tb(t+l)"b 

7.  FCa.bjc.-t"1) = r(ajr(b) B(a)?(c)B(b)Ne" 
1/t 

8.  F(a.bic;-t'1) = -^^ B(a)?(c)B(b)B'(c)tc(t+l)' 

9.  .(l-t)c ^(a .b;c;l-t) =^-B'(c-a)t
c-a-b.(l-t) 

a-1 

10.  .(l-t)C-1F(a>b;c;l-t) = I^ T(c-b)tC-a-b. (l-t)15"1 

11.  .(l-t)C"1F(a,b;c;l-t) = r(c)?(c-a)B'(c-b)*tc"a"be-t 
i 

i 
i 
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12.     .(l-t)C~1F(a,b;c;l-t)   =  r(c)B(c-a-b)?(c-a)?(c-b)?e",: 

13.     .(t-l)C"1F(a,b;c;l-t"1)  = 77^7 A(-a-b)T(-b)ta. (t-l)^3'1 

I (c-a) 

14 .     .(t-l)C"1F(a,b;c;l-t"1)  = ^^ A(-a-b)T(-a)tb. (t-l)C"b"1 

15.     .(t-l)C~1F(a,b;c;l-t"1)   = T (c)A(-a-b),/r(-a)/r(-b)MtC"1e"1/t 

16.     .(t-l)C"1F(a,b;c;l-t"1)  = r(c)A(c)T(-a)A(-b)^ta+b"1e"1/t 

17.     FCa.b^^"1)  = ^y B(d)N2F2(a,b;c,d;t"1) 

18.     F(a.b;c;-t"1)  = 7^- B(b)N1F1(a;c;-t"1) 

19.    F(a,b;c;t) =-jr^y A(d-l)M2F2(a>b;c,d;t) 

20.     F(a.b;c;-t)  - -p^y ACb-DM^^a^ ;-t) 
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Generallzed hypergeometrlc series 

1. (jF^b:-!) - rCwTcb-D^e"' 

2. (jF^b;-!) - ■Li^- A(- ■|)A(b-l)cos(2t,i) 

3. QF^b;-!"1) - T(h)^(h)%'1,t 

U.     QF^bj-t'1) - J^-B(|)?(b)co8(2t"ls) 

r(b1)r(b2) ^        ._,. 
5. 1F2(a;b1,b2;-t) rU)" A(a-1)Ä(bi-1)M(V1)Me 

r(b )r(b ) ^ . 
6. 1F2(atb1,b2;-t) * ~ A(a-l)A(b1-l)A(- ^)A(b2-l)cos(2t,) 

/iT r(a) 

7. ^(ajb^j-t) - •^yA(a-l)A(b-l)t'*ssin,2tS 

8. 1F2(a}b,|;-t) - y^- A(a-l)A(b-l)co8(2tii) 

9. ^(a^.v+lj-t) .^.^f^A(a-l)A(b.l)t-v/2Jv(2t!i) 

10. ^(asb.v+l-.t) -I^^!±ü-A(a-l)A(b-l)c_v/2Iv(2t,s) 

_ r(b )r(b2) ,, 
11. 1F2(a{^^25-1 x) -  ^(a)        BCa^b^B^)^ l'z 
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,      rcbjrcbj 
12.    ;lF2(a;b1.b2:-t 

1)   -l—-- B(a)7(b1)B(j),B,(b2)co8(2t"15) 
/T r(a) 

13. ^(ajb.^-t"1)  - -^y B(a)7(b)t!s8ln(2t",i) 

14. ^(ajb.^j-t"1)  - ■^|B(a)?(b)cos(2t"Js) 

15. ^(ajb.v+li-t"1)  - r(b?(yi? B(a)?(b)tv/2Jv(2t-S 

16. ^(ajb.v+ljt"1)  - TWW B(a)?(b)tv/2Iv(2t-S 

r(h)T(h) . r -t 
17. 2F2(a1,a2;b1,b2;-t)  ' r(a )r(a ) A(a

1-
1)A(b1-l)A(a2-l)A(b2-l)e 

18. 
rOjjKCb^ 2  t 

2F2(a1,a2;b1,b2;t)   ° r(a )r(a  ) A(a1-l)A(b1-l)A (a1+a2-2)7(b1+a2-2)t      2e 

A(a2-l)A(b-l)A(a1-l)A(2a1-l)e
t 19.    2'e2(a1,a2i2al,hit} 

rCa^rcb) 

•^ r(a2) 

r(b2) 
20.    2F2(a1Ia2;b1b2;t)  - -jr^-A(a2-l)T(b2-l)1F1(a1;b;t) 

21. 2F2(a1.a2;b1.b2;t)  - r(b2)A(b2-l)^2F1(a1,a2;b1;t) 

22. ^(v+H.a^v+l.bjt) ■ r(^(yb? A(a-l)T(b-l)t-V/2Iv(|) 

23. 2F2(v + f.a^v+l.b-it) - '^1™ A(a.l)A(b-l)t-Vlt/2Jv(f) 
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24. 2F2(a+n+l,a;a+l,b;-t)  " T^f^fff} A(a-l)A(b-l)e"tL^(t) 

25. 2F2(-n.a;a+l.b:t)  " rial^mja) A(a-l)A(b-l)L;(t) 

1 26.     2F2(a1,a2;b1,b2;t)  ' r'(b  )  AC^-DM^Ca^a^b^b^b^t) 
3 

27.     2F2(a1,a2;b1,b2;t)   « r(a3)T(a3-l)pi3F2(a1,a2,a3;b1,b2;t) 

1 28.     2F2(a1,a2;b1,b2:t)  = -p^-y A (a2-J)M1F2(a1 ^j ,b2 ; t) 
2' 

29. 2F2(a1,a2;b,v+l;-t)   ° ^ff^j A^-DACb-DA(a^DMlT^J^tS 

_!      r(b )r(b,) 
30. 2F2(ai.a2;b1.b2;-t    )-^-^^ 6(^)^)6^)130^ ^ 

rcbjrcb»)        _ i-a 
31. 2F2(a1,a2;b1,b2;t"S   = y^yp^-B(a1)'B(b1)B(a1+a2-l)'5,(b1+a2-l)t      2e 

,      r(a+i5)r(b)        ^ 
32. 2F2(a1,a2;2a1,b;t   ^   ■ *  B(a2)B(b)B(a1)B(2a1)e

1/C 

/iT r(a2) 

-1        r(b2) - -1 
33. 2F2(a1,a2;b1,b2;t    )  - pr^r- BU2)B(b2)1F1(a1;b;t ^ 

34. 2F2(a1.a2;b1,b2;t'
1)  = nb^b^^^^ ^t"1) 

35. 2F2(v + f.a^v+l.bjt"1)  «  ^^^^  B(a)B(b)tV/2tIv(i) 

2  1/t 
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36.    ^(^l.a^I.b^t-1) ■ "i^W U^U-Vh'^-h 

38. 2F2(a1.a2;b1,b2;t~1)  - ^TbT B(b3)N2F3(ai'a2;bl•b2 ,b3;t"1) 

39. 2F2(a1,a2;b1,b2;t~  )   -  r(a3)B(a3)N'3F2(a1,a2,a3;b1,b2;t    ) 

40. 2F2(a1,a2;b1,b2;t"1)   - -p^-y B(a2)N1F2(a1;b1,b2;t"1) 

41. 2F2(a1.a2;b.v+l;-t"1)  ' ^T^T) B(a1)?(b)B(a2)Ntv/2Jv(2t'4) 

r(b1)r(b2)r(b3) 
42. 2F3(a1.a2;b1.b2>b3;-t)   -      r(a1)r{a2) 

• A(a1-l)A(b1-l)A(a2-l)A(b2-l)A(b3-l)Me~t 

43. 2F3(a,a + j:v+l,b.b + i;-t2) - ^f^ffi2^ A(2a-l)A(2b-l)t"vJv(2t) 

44. 2F3(i.a;^f*±2±v ;-t) - <^-vM<|i^)r(b) 2-<A(a.1)7:(b.1)t-C^)/2ßK^2t'S) 

45. 2F3(l.a;|.v+|.b;-t)  , ^ ^^ A(a-l)ACW)t-^2Hv(2tS 
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46. ^(f.ajl+v.l-v.bj-t)  , r(b)r(l|v)r(l-v) ^.^(b-D-ytV.^) 

47. 2F3(l,a;|.v + |,b;-t)  - r(v^^jr(b) A(a-l)T(b-l)A(v + |)t*5s8in(2t!s) 

48. ^(l.ajf.v + |.b;t)  -  ^ r(^)r(b)  ACa-l^b-l)t-^
+1>/2Lv(2^) 

49. 2F3(a1,a2;b1,b2,b3;t)  - r(b^ACb.j-Dp^F^a^a^b^b^t:) 

50.     2F3(a1,a2;b1,b2,b3;t)  -  r(b ) A(b4-l)M2F4(a1.a2;b1,b2.b3,b4;t) 

51.     2F3(a1,a2;b1,b2,b3;t)  -  r^a ^ A(a2-l)M1F3(a1;b1,b2.b3;t) 

52. 2F3(a1,a2;b1,b2,b3;t)  -  r(a3)A(a3-l)M3F3(a1,a2,a3;b1,b2>b3;t) 

r(b)r(b)r(b) ^ 
53. 2F3(a1.a2;b1.b2,b3;-t    )   -      ^ )r(a  )        B(a1)B(b1)B(a2)B(b2)B(b3)Me 1/c 

54. 2F3(a,a + |;v+l,b,b + |;-t"2)  - ^f^p1 B(2a)B(2b)tvJv(|) 

55. ?F  n.a^.^.bj-t"1)  -  (^-v)(^)r(b)  2-<B(a)^(b)t(^l)/28       ^ 
l i Li. I (a; K , v 

56. 2F3(l.a;|.v + f.bj-t"1)   -  ^ '^^^  B(a)7(b)t^1>/2HV(2^) 

57. 2F3(|.a;l^.l-v.b;-t-
1)  ■  r(b)r(iyr(l-v) ^^^^^ 

■ 
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58. 2F3(l,a;|,v + ^.b^t"1)  - ^r^j1^   B(a)B(b)B(l)'B(v + ^t^sinilt'^) 

59. 2F3(l.a{f.v + f.bit-1) - ^li^HIbj   s(a)tWt(v+l)'h^tS 

60 .     2F3(alta2;b1,b2,b3;t'1)  - rCb^lÜb.j^F^aj.a^bj ,b2;t"  ) 

61.     2F3(a1,a2;b1,b2,b3;t'1)  - -p^-y B^N^U^a^b^b^bj.b^t"  ) 

62.     2F3(a1,a2;b1,b2,b3;t"1)  - -pY"")- B(a2>NiF3<aiJbi«b2'b3;t"1) 

63. 2F3(a1,a2;b1,b2,b3;t"  )  - r(a3)B,(a3)?r3F3(a1,a2,a3;b1,b2,b3;t~  ) 

64. 
ro^mbj) 

3F2(a1.a2.a3:b1.b2;-t)  - r^^^j  A(a1-l)A(b1-l)A(a2-l)A(b2-l)A(a3-l)Me 

— 9 

65.     3F2(a1>a2,a2+^;b,b +|;t2) --p^y A(2a2-l)A(2b2-l)(l-t
2)     1 

66.     3F2(-n,n+l,a;l,b;t) --^ A(a-l)A(b-l)Pn(l-2t) 

a^l r(b)n:r(a1) 
67.     3F2(-n.n+a1,a2:-2-,b;t)  - r(a +n)r(a  )  "v-2 

]' ~ (al)/2 

-    A(a,-l)A(b-l)C (l-2t) n 

68.     3F2(a+n+l.-ß-n,a;a+l,b;±t)  - "(alntl)r(aj  A(a-1)A (b-1) (Üt)BP°>B(l+2t) 

69.     3F2(-v,l+v,ic;l-X,K+w;t)H(l-t) 

r(^)r(i-x) A(g_1)7r(u+)c.1)tx/2 (1.t)-x/2p>(1.2t) 



-38- 

70. 3F2(al'a2'a3;bl'b2;t)  " ^V^V^Vl^r^'^!1'!^) 

71. 3F2<al'a2-a3«brb2^)  ■7(^)-A(b3-l)M3F3(al.a2.a3;b1.b2.b3;t) 

72. 3F2(a1.a2.a3;b1.b2;t) . ^ A^.^^^^^.^^^^ 

73. 3F2(a1.a2.a3;b1.b2;t)  - r(aA)A(aA-l)M4F2(a1.a2 .a3.a4;b1.b2;t) 

74.     3F2(a1,a2,a3, 

75. 

_! r(b )r(b ) 

3F2(aI.a2.a2 + i;b.b + ijc"2)  - H^ B(2a2)B(2b2)t"2ai(t2-l)"ai 

b2)B(a3)Ne -1/t 

76.     3F2(-n.n+l.a;l>b;t-1)  - ^ B(a)B(b)Pn(l  - f) 

V1       _!        r(b)n!r(a  ) .       4 a, 
(-n.n+a1.a25-I->b!t  ) - ^—^  B(a2)B(b)Cn   ! (1 - 1) 77.     3F2(- 

78.     3F2(a1.a2.a3;b1.b2;t-
1)  . r(b2)B(b2)M3F1(a1,a2.a3;b1;t-

1) 

.'Is _ ^ 1 
79.     3F2(ara2'a3;bl'b2;t" >  ' r(b^ B(b3>M3F3(al'a2'^^r^'^'1'1) 

.-^  _      1 80. 3F2(a1.a2.a3;b1.b2:t- )  - ^ B(a3)M2F2(a1.a2:b1.b2;t-
1) 

81. 3F2(a1.a2.a3;b1>b2;t-1)  - r^BCa^F^.a^.a^.b^t"1) 



i2-    mFn+l
(;V"Vbl b„+r^   c r(bn+l

)A(bn+r
1)M

m
Fn(al'---'am

:br---'bn;t) 

83.      F  (a. a^sb. b  ;t) A(b_1-1)M F^, (a, .. .. ,a„ ib, .... .b^, ;t) 
m nv  1 m'   1 n'   '       r(b  .,)  "v  n+1    y"m n+1'"I*       '  m'   1'        '   n+1 

n+X 

84-    ^JJa^ a«J.,;b1.---.b ;t) Afa^.-DM F (a. a^jb.,... .b  ■ c) 
m+l nv  1 m+l,"l,••   '  n"   '       r(a     ,)  ^  m+1  ""m nv°l   m'"!'       '  n' 

m+1 

85.       F   {a.,.. .,a  jb. b  ;t)  = TCa^, )A(a_L -1)M   ^F  (a, a _L. ;b1,.. .,b   ;t) 
mnl ml n m+l nrt-l m+l  n     1 m+l     1 n 

86. 
n+1 

r   /     b b+1 b+n-l.c c+1 c+n-1     n,       r(c)   A,.    , .T/     ,\,i   „"N"» F^Ca,-,—— —-—;-,—,...,—-— t   )   - rfrr A(b-l)A(c-l)(l-t   ) 
n      n    n n      n    n n r(b) 

/b b+l           b+n-1 c c+n-1    n      V (c) j 

n nV  n        n    ;n     n    :t     =  r(b) s7-   JJZ'^ ■1LLr-i;r ^z-^^" - T^A(b-i)A(c-i)e
l 

88
-     m

Fn(ai' m n    i •am;bl bn;"t" ) 

1 1 al al+1 a    a_L,   b,   b,+l b    b   ., n   , 
m    nrfl.   1    1 n    n+l  „-m-n-2-1. 

89.    mF       (a-.-.-.a   ;b    b«., Jt"1)  "  r(b   .T^Cb  .JITF  (a. a   ;b     . . . .b   ; t'1) 
m n+1    1 ml n+1 n+1        n+1    mnl mi n 

90-    mFn(V--'Vbl V'"1*  " HbTJ ^Vl^Vn+l^l Vbl'""" ^n+l1^ 
n+l 

91-   m+iFn(ai Vrbi'---'bn;t"1) ' rTTTT^Vi^- 
m+l 

F  (a ,...,a  ib. b  ;t" ) 
mnl mi n 
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92-    Jn(*l am;bl V1'1* - ^Vl^V^Wn^l Vl jbl" '''V^ 

oi v /„ ü±l tH-n-1 c c+1 c+n-1    -n>   . Hcj. R/,  .»,  .   na, n n 

o/        c /b i±i          t^-n-l.c c+n-1    -n.   m r(c)  R/Kxr/0x„t"n 
9A-    nFn(n'^r ^r^;n ^r^;t    ) - rtb) B(b)B(c)e 

i, 
95.      F (a. a,,,^. ,...,b ;-t^) n n    i mi n 

J_ D/IMJ    p    /_i_i  m    IIH-1.   1    1  n    n+l ?-in-n-2 . 
"^      2;N2inF2nl 2 •   2    2'    2   '2'   2    2'   2   '* Z) 

•IT 

-a 

96. a Fn(a1 am!W+v.b, b  ;t) - ^^ A(V-1)A(V+M-1) n    i n « n i vw 

„F (a, a_;v.b7,...,b  ;t) n n    i n        * n 

97-    nH-lFn+l(v'al «in;P+vlb1.....bn:t) -I^-ACv-DA^u-D  • 

F (a,....ia ib.,...»b ;t) m n    i in   x n 

98. m Fn(a1 VM+v.b2 
bn5t"1) " ^(^ B<V>B<V^>   ' 

niFn(al an|;v,b2,...,bn;t    ) 

I 

'. 
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"•    ^lFn+l^'al a^u^.b^-.-.b^t   '     =-^-B(.)B(.+u) 

F   (a   ,...,a   ;b    b   ;t     ) m n     1 ml n 

100.     E(a,e,Y:6:t)  = Ii^|^- B(>)NF(a, h; 6 ;-t   1] 

101.     E(a.ü,Y:6:t"
1)  =  ^^T^   A(y~l)MF(a. fc;6;-ti 

102.    E(6-a.6-e.Y:4:t)  =  L^P^  BMHt^''{t+l)l+^Fi.tv^-^r1) r(6) 

103.     E(4-a)6-^7^:t"1)   = ^^^j1^1 A(Y-l)M(l+t )Cl+L'"> F(a .,-; ' ;-t) 
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Confluent  hypergeometrlc  functions 

1.     «(a,c;t)  - ^(ajcjt)   - ^| ACa-DMc-De1 

2.     *(a,c;t)   = -T^T- e'ACc-a-DACc-De"' r(c-a; 

3.     *(a,c;t)  - r(c)A(c-l)M(l-t)"a 

A.     *(a,c;t)  - r(c)A(c-l)M1F0(a;;t) 

5.     (t.(a,c;t)  » -j^y A(o-l)M1F2(a;c,o;t) 

6. <Ka.c;t)  - -jr^y ACa-DM^Cc^) 

7. *(a,c;t) - r(b)ICb-l)Pf2F1(a,b;c;t) 

8. Hv + i c+2^1;t)  = ^^f^ A(2v)A(c+2v)t-vet/2Iv(|) 

9. *(v + i c+2v+l;tlt) =  H^ffi^  A(2v)A(c+2v)t-ve±it/2Jv(f) 

10.     -Ka.c^"1) -ff^ B(a)B(c)e1/t 

r(a) 

11.     «(a.c^-1) = e1/t-B(c-a)'5(c)e"1/t 
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S.a^   ,,-a 12.     cKa.c^"1)  =  r(c)?(c)Nta(t-l) 

13.     Ha.c^"1)  =  r(c)B(c)N1F0(a;;t"1) 

1A.     ^(a.cu"1)  = -rr-r B(o)N1F   (a^.o^"1) 
r(o) i t 

15.     cKa.c^"1)  = —j B(a)N0F1(c;t_1) 

)(a,c;t~1)  =  r(b)'?(b)N2F1(a,b;c;t'1) 

17.     *6 + ic.t-
1)  =^JlcI --^rB(2v+l)?(c)tV/tIv(i) 

18.      .(t-l)0'1*^  c   t-1)   = ffC4 A(a-c)tC"a.(t-l)a"1et"1 

1 (a) 

19. .(t-l)C"J;w..c;l-t)   = Y^y e"tA(-a)taet.(t-l) 
a-1 

20.     iHa,c;t)   = e^a-c+Dt1  Ce~t 

21.     ^(a.c^)  = y^y Nt^^l+t)0"3'1 

22.     ii{a,c;t)  = etB(l-c)?(a-c+l)e't 

23-   ^■c't) = r(a)r(1i+a-c)NNB(1-c)t"Vl/t 
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24-    ^^ ' Harni+a-c) NMACa-Dt1^ 

25.     *(a.c;t)  --p^-e'Nt^.d-t)3-1 

26. *(a'c:t)  " r(a-c+l) Bd-ON.d-t) 
a-c 

27.     ^(a.c^-1) ■ e1/tA(-l)T(a-c)tC"1e"1/t 

28.     bia.cit'1)  ' e1/tA(-c)T(a-c)e_1/t 

29.     ^(a.c^-1) --p^y e^'AC-DMr^.Ct-l)3"1 

30.     ^(a.^t-1) - r(a-c-H) A(-OMta"C.(t-l)a~C 

31.    *(a,c;t-l) - e'^a-c+Dt3-0    e'^t-l) a-c+1 -t,^ ,s-a 

t,.  ,xl-c»- v^a,,. ^c-a-l.-t 32.     ^(a.c;t-l) - et(t-l)1"C?(a)ta(t-l)c"a    e 

-'st 
33-    W^    ^  (t)  - i^'f T    B(^ - A)?(^ - X)t^2^\    (t) 

K-H5P,X-HiU r(4-K-X-y) 2 2 K ,U 

34.     W^      At)  ' eiitSa-<)Sa+u-<)e~ht\l.(t) 
ic-y , A K »A 

35- VwV" ■ e',tB(i?L"1)?(J?- ^'I2^\.^ 

i 

^ 
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36-    W  .     _    (t"1)  = Ll^2e^lA(. x  _ UlljA^ - Xn^
2^\     (t"1) 

37.    W^        (t'1) - e
iitA(-K)A(u-<)e"J5V     ft'1) 

38.    W   .     1  .    (t-1)  = ei5tA(- ^i - x)A(^ - xH^V^ ^t"1) 
ic.X 

39.    W      (t"1)  =  e^AC,   - i)^-a)tY-Vl/t 

40.    W      (t"1)  = e'^AC-  Y  - i)A(-a)t"Y"V1/t 

OUY '2 

41. W_     (t-1)  • -e!itB('c)Nt",5{J-   (2t'l5)8in(u-K)Ti + Y0   (.ltSzos(.v-*)*) 
■ili 2u 

-1 2 
A2"   WK.u(t   ) = r(i5-K-hi)r(^-y) 

BC-ONITV   (21^) 
2w 

43'   W
1<.M(t) ' rCWhjmJs-K-y) 

A(-1c-l)Mtl5K2u(2tl5) 

44.    W      (t)  = -et/2MA(ic-l)t!5{J0  (2tl5)sin(u-<)TT + Y0   (Zt^cosCu-K)^} K,p 2IJ 2u 

45.    W      (t)  = et/2B(y + i)B:(l-Ot1'i"Ue"t 

K.y 2 

46.    W      (t)  - et/2B(7 -  umi-Ot^e  t 

47-    M      ^  '  rS^Sfe   e~t/2A(-<-l)MtisI.u(2tS 
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48- «<,„<" ■ 7^1 '-"v*-»^ - y^ 

"• "<,»<" ■ Xr '"2^-^ - in^.-' 

50. ^""''■Ä^-^+K^1'1 

51. . M   (,-1) = m^i^ e-ht 
K,u(t    )      rCu-Ms-K) 

-U -U 
B(-<)Nt   %   (2t   2) 

52.     M      (t"1)  = fp^ e^BCK)^ + ^t^-^e-1^ 

53.     D  itS  = 2v/2
e
tMB,(^)tVt/2 

.v-1 
54.    n      (tS -i -t/S -/2 t 

-2\ r(2v) e   L'4A(v-l)Me -/2 

55.     Dv(t-S  =  2y/2
e
1/AtA(-l)A(- ^i)t-V''2t 

«       n       ^'^        2V"1       -l/4tD.   ,w  -/T /t*5 

56-   D-2v(t )    füTJTe      B(v)Ne 

.. %mmm   I »ww 
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List of Abbreviations, Symbols and Notations 

/■a,   „.   . ,    cr. .  „   .a,     r(a-H)  
(b) = Binomial coefficient,  (b) = r (^j r (;_b+1) 

(a)     = r(a+n) 
(a)n   r(a) 

.(l-t)a = (l-t)Q1H(l-t) 

.(t-l)0 = (t-l)aH(t-l) 

1. Elementary functions 

Trigonometric and inverse trigonometric functions: 

sin x,  cos x,  tan x = sin x/cos x,  ctn x = cos x/sin x, 

sec x = 1/cos x,  esc x = 1/sin x,  arcsin x,  arccos x,  arctan x, 

arcctn x 

Hyperbolic functions: 

X  -"X X  —x 
sinh x = (e -e  )/2, cosh x = (e +e  )/2,  tanh x = sinh x/cosh x, 

ctnh x = cosh x/sinh x,  sech x = 1/cosh x,  csch x = 1/sinh x. 

2. Orthogonal polynomials 

Legendre polynomials: 

P (x) = 2"n(n:r1 i- (x2-l)n = F (-n,n+l;l; ~?-) 
n , n        2 1 2 

dx 

.-••. . «tl»v-*j#T: 
r—^-   • 
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Gegenbauer's polynomials: 

Ca(x) = [n:r(2cl)]~
1r(2a+n)2F1(-n.2a+n;«+l/2; ~-) 

Chf.bychev  polynomials: 

T  (x)  = cos(n arccos x) = „F.C-n.n;^-; —%-) = T lim r(a)C  (x) 
n l.  I l       i. i.       f. u 

a=U 

2  ~h U  (x)   =   (1-x  )   ^sin[(n+l)arccos x] n 

/   , i x   r-   /l-n    3+n  3   .     2, = x(n+l)2F1(-^-, —;-;l-x  ) 

Jacobi  polynomials: 

P(ß,a)(x)   =   [n:r(l+B)]"1r(l+E+n)„F1(-n,n+a+ß+l;B+l; ^T1) 
n 11 l 

Laguerre  polynomials: 

L(1(x)  =   (n!)'^ t!lex ^— (e V*"")  =   [nlTd+a)]   ^(a+l+n)^. (-n;l+a;x) n , n 11 
dx 

L  (x)   =  L°(x) n n 
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Ht'rmite  polynomials: 

He   (x)   =   (-l)nfxp(x2/2)  -— exp(-x2/2) 
n , n 

dx 

He„   (x)   =   (-l)n2_n(n.')   1 (2n) '   F. (-n ;y;^ x2) 
2n 112   2 

He2n+1(x)   =   (-l)n2"n(n:)_1(2n+l):x1F1(-n;|;| x2) 

3.     Gamma   function and  related  functions 

(z)   =    /   e~ttZ"1dt, Re  z   >  0 
0 

Beta   function: 

»<->-1^1 

h.     Legendre   functions   (definition  according  to  Hobson) 

1    +1   ■l2 1 
p^Cz) = [rd-tof^r-f)      9F (-a.a+ia-t-; -L^) 

a z-1 2   1 2 

Qß(z)   =  2  a   1[r(a+3/2)]   1e17,f"A" FCa+fc+Dz"01  1'_1(z2-l)i 

a+t+I    u+g+2. 1-2 
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z     Is  a  point   in the complex     z     plane  cut  along the  real   axis 

from    -^     to    +1. 

ß -1 1+x i</2 1-x 
Pf(x) = Ir(i-B)] Uf^)     „F.c-a.a+i^-H: V-),       -1 < X < 1 

a 1-x z  1 I 

y   (x)   = "r e [e Q  (x+iO)   + e Q   (x-iO)| ,       -1  <  x  <   1 
a / a a 

P   (z)   = P0(z);    Q  (z)   = Qü(z);     P   (x)   = P0(x);    Q   (x)  = Q0(x) 
a a a a a a a a 

5.     Bessel   functions 

, (z) = y (-i)n(2/2)v+: 

vV   ;        ^-        n.'r(v+n+l) 

Y  (z)  = ctn(™)J (z) - csc(7iv)J     (z) 
V v -v 

H(1)(z)  =  J   (z)  + iY  (z);     H(2)(z)   = J   (z)   -  iY  (z) 
V V V V ' V \l 

6.  Modified Bessel functions 

aj 

T   ,   , -iiiv/2.   ,    l7i/2,       \    (z/2)v't'2n 

Iv(z)   = e Jv(Ze        )  =   Z   yr(Un+l) 

K   (z)   = 4 TT   CSC(TIV)[I     (Z)-I   (Z)] 

1   . iT'v/2I1(l),     iTi/2, 1   . -1W2U(2).    -i7i/2, 
= -r i TT   e H       (ze )   =  - — 1 TI    e H       (ze ) 

<; v 2 v 
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7.     Struve  functions 

Hv(z)       ^n r(n+3/2)r(.+n+3/2)        l l'^ + 2>J     sv,./
z; 

n=U 

L    (z)   =  -le 1H   (ze ) 

8.     Lonunel   functions 

s       (z)  =   [(Q1-S+l)(a+&+l)]'1za+1
1F„{l;;i::ftl, ^^-^z2/^);    . t r  ?< -1,-2,-3, 

a.B 1   2V   '     2     '       2 

S       (z)   = s       (z)  + 2fl   1r(i^±i)r(i^±i)[sin(I^1)J   (z)-cos(;^:jl)Y   (z)), 

Special cases of Lommel's functions: 

s   (z) = rt^^^Ca + 4)H (z) 
a,a 2' a 

S   (z) = *V ^(a + \)[H  (z) - Y (z); 
a , a i       .. 2' "a 

S0,ß(z) = 2 " csc(^S)[J.(z) - J_ß(z)] 

Sn (z)   = f csc(ne)[J fz) - J ß(z) - J (z) + J  (z) 
0,ß     2        g      -b      B      -ß 

s-i.ß(z) = " f e"lcsc(^) IJe(
z) + J-e(z)1 
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S_1   h(z)   = Y l^rscCTU-H-J^z)  +  .I_L,(z)   - J^(Z)   " J.e(
z) 

Sij^z3 = 1 + '■-_!,e^);   sljB(Z) = i + .2s_1)B(z) 

;i/2.1/2(z)  = z   ';S3/2.i/2(z)       Z 

S-l/2   1/2^Z)  = Z     'Sin Z  Ci^z3   "  cos z si(z^' 

S      .     I/T^)  
= "z   ^fsin z   si(z)  + cos  z  Cl(z)' 

lim   [rO'-u))   's     .     (z) 
a »B 

-2l*   VPU   (z) 

9.     Gauss's  hyperKeometric   function 

F   (a  u.c.z)  =       r(c)        V    r(a+nK(b+n) LL |Z|   ,   , 
2Fi(a'b,c'z)     r(a)r(b) n^0     r(c+n)       n: •     lzl < 1 

10.     Generalized hypergeometric   series 

n,Fn(al'a2 am;bl'b2 bn;z)   =   PCa,) • •-fCa")   A 7(b~HÖ". 
1 m    k=U i 

'(a +k)     k 
m        z 

•r(b +k)  k! n 

11.     Confluent  hypcraeometric   functions 

F  (a.c.z) =Iicl V   ila+ni^ 
n=0 

jFjCaja;^)  =e',     ^F  (a;2a;2z)  =   2     "r(a+-)z''    e   Ij_, (z) 

F   4,-|;ix)  = c1X   F  (l;-^;-ix)   =   (~   i/x)':'[C(x)  + i   S(x)] 
l   1 

W mm'**^*-*** 



■5J- 

Whittaker's   functions: 

M       (z)   =  z"^\- '-'^   ?.(;-->  + ~2r+l:z) 
J.t 11 2 

w.,fe
(z) ° r(-^i/2) \^ 4 r(^S/2) M..-!.(z) 

Special   cases  of  Whittaker' K  fuitions; 

Mü r,(2)   =  r(H-i-)2'rIi (z/2)/z   ;     W0     (z)   =   (z/-);K^(z/2) 

Mu.ü(z)   =Z,^V'/Z);   M1/4.1/4(Z)   = i  - - -z "e   •  Krf dz") 

Parabolic  cylinder   function; 

D  (z)  =  2('^i),2y.~\. ^ W9 , (z2/2) 

D  (z)  = e"Z  /4He   (z),    n-0,1,2,... 
n n 

D_1(z)   =   (TI/2: 
5e     /^Erfc(2   Jz) 

D , (z)  =   (i Z/T,)'
5
^ (Z

2/4) 
-•3 / I 

♦<="' -»»     4-^ - «v.-- ■■•■ 
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J 

Symbol Name of the Function Listed under 

c>) 

V«> 
F 

m n 

H(1'2)(x) 
a 

Ha(z) 

Iv(z) 

Jv(z) 

Jv(z) 

Kv(z) 

L«(x) 

L..(z) 

Ma.ß
(z) 

Wa.ß
(z) 

Pn(x) 

P<a'ß)(x) 

P^(Z) 

P^(x) 

Gegenbauer's polynomial 

Parabolic cylinder function 

Hypergeometrlc  function 

Hankel's functions 

Struve's function 

Modified Bessel function 

Bessel's  function 

Anger-Weber function 

Modified Hankel  function 

Laguerre's polynomial 

Struve's function 

Whittaker's functions 

Legendre's polynomials 

Jacobi's polynomials 

Legendre functions 

2 

11 

9,10,11 

5 

7 

6 

5 

8 

6 

2 

7 

11 

2 

2 

rTjMMt^i ^■—'-*-*■""■■■»*■■■*'■■■"*' *■*■•*"*■ pri ■ i -iinMaiMHiBr.^ im niiiw—iiii i iiwmii HI HI 

■• -■■W-ifc&t*' 

-f*!*^ Gy , .<# i ■<     »n 

lMto.^^Mt. 
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Symbol 

Qa
w(«) 

Qj(x) 

Name of the Function 

Legendre functions 

Listed under 

8a.e
(z) 

SM(Z) 

Tn(x) 

Un(x) 

Wa.ß(Z> 

Yv(z) 

B(x,y) 

r(z) 

Lommel's function 

Chebychev's polynomials 

Whittaker's function 

Neumann's function 

Beta function 

Gamma function 

11 

5 

3 

3 

Tpr 

—— ii iii*i jörw-.-i-*«tÄ. 


